
Full document details: 
Manufacture of Structural Steel 
Castings for Primary Offshore 
Applications
API SPECIFICATION 2SC
FIRST EDITION, SEPTEMBER 2009

EFFECTIVE DATE: MARCH 1, 2010 

REAFFIRMED, SEPTEMBER 2020
API Spec 2SC-2009 (2020)

http://www.avadocuments.com/doc/api-spec-2sc-2009-2020
http://www.avadocuments.com/doc/api-spec-2sc-2009-2020


Full document details: API Spec 2SC-2009 (2020)

http://www.avadocuments.com/doc/api-spec-2sc-2009-2020
http://www.avadocuments.com/doc/api-spec-2sc-2009-2020


Full document details: 
Manufacture of Structural Steel 
Castings for Primary Offshore 
Applications
Upstream Segment
API SPECIFICATION 2SC
FIRST EDITION, SEPTEMBER 2009

EFFECTIVE DATE: MARCH 1, 2010

REAFFIRMED, SEPTEMBER 2020
API Spec 2SC-2009 (2020)

http://www.avadocuments.com/doc/api-spec-2sc-2009-2020
http://www.avadocuments.com/doc/api-spec-2sc-2009-2020


Special Notes

API publications necessarily address problems of a general nature. With respect to particular circumstances, local, 
state, and federal laws and regulations should be reviewed.

Neither API nor any of API's employees, subcontractors, consultants, committees, or other assignees make any 
warranty or representation, either express or implied, with respect to the accuracy, completeness, or usefulness of the 
information contained herein, or assume any liability or responsibility for any use, or the results of such use, of any 
information or process disclosed in this publication. Neither API nor any of API's employees, subcontractors, 
consultants, or other assignees represent that use of this publication would not infringe upon privately owned rights.

API publications may be used by anyone desiring to do so.  Every effort has been made by the Institute to assure the 
accuracy and reliability of the data contained in them; however, the Institute makes no representation, warranty, or 
guarantee in connection with this publication and hereby expressly disclaims any liability or responsibility for loss or 
damage resulting from its use or for the violation of any authorities having jurisdiction with which this publication may 
conflict.

API publications are published to facilitate the broad availability of proven, sound engineering and operating 
practices. These publications are not intended to obviate the need for applying sound engineering judgment 
regarding when and where these publications should be utilized. The formulation and publication of API publications 
is not intended in any way to inhibit anyone from using any other practices.

Any manufacturer marking equipment or materials in conformance with the marking requirements of an API standard 
is solely responsible for complying with all the applicable requirements of that standard. API does not represent, 
warrant, or guarantee that such products do in fact conform to the applicable API standard.

All rights reserved. No part of this work may be reproduced, translated, stored in a retrieval system, or transmitted by any means, 
electronic, mechanical, photocopying, recording, or otherwise, without prior written permission from the publisher. Contact the 

Publisher, API Publishing Services, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Copyright © 2009 American Petroleum Institute
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Foreword

This specification is based on the experience acquired during the design, construction, operation and maintenance of 
offshore processing units and permanent facilities, as supplemented with the experience of operating companies with 
topsides, fixed platforms, floating structures (e.g. TLPs, spars, and the like), and their tendons and risers. Castings in 
these applications tend to be limited production components, with relatively few replications, and receive more 
intense scrutiny than routine mass production runs. 

Where appropriate, this specification is based on, or reference is made to, international, regional, national and 
industry standards.

This is a manufacturing specification for the casting itself. It is anticipated that geometric design for both service 
requirements and casting feasibility will have been agreed collectively between the contractor, manufacturer, and 
purchaser before this specification is invoked. Attendant issues regarding system reliability, geometric design, 
incorporation into the overall construction, operation, and maintenance are not addressed here. Those electing to use 
this specification as a reference for their needed level of performance quality should carefully consider all these 
attendant issues.

When contractors or manufacturers/suppliers use this specification they should be solely responsible for the quality of 
work and the attainment of the required design and engineering standards. In particular, for those requirements not 
specifically covered, the purchaser will expect them to follow those design and engineering practices which will 
achieve the same level of integrity as reflected in their best production. If in doubt, the contractor or manufacturer/
supplier should, without detracting from his own responsibility, consult the purchaser or its technical advisor. 

The purchaser may then negotiate with the authorities concerned with the object of obtaining agreement to follow this 
specification as closely as possible.

Nothing contained in any API publication is to be construed as granting any right, by implication or otherwise, for the 
manufacture, sale, or use of any method, apparatus, or product covered by letters patent. Neither should anything 
contained in the publication be construed as insuring anyone against liability for infringement of letters patent.

This document was produced under API standardization procedures that ensure appropriate notification and 
participation in the developmental process and is designated as an API standard. Questions concerning the 
interpretation of the content of this publication or comments and questions concerning the procedures under which 
this publication was developed should be directed in writing to the Director of Standards, American 
Petroleum Institute, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001. Requests for permission 
to reproduce or translate all or any part of the material published herein should also be addressed to the director.

Generally, API standards are reviewed and revised, reaffirmed, or withdrawn at least every five years. A one-time 
extension of up to two years may be added to this review cycle. Status of the publication can be ascertained from the 
API Standards Department, telephone (202) 682-8000. A catalog of API publications and materials is 
published annually by API, 200 Massachusetts Avenue, NW, Suite 1100, Washington, DC 20001.

Suggested revisions are invited and should be submitted to the Standards Department, API, 200 Massachusetts 
Avenue, NW, Suite 1100, Washington, DC 20001, standards@api.org.
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Introduction

This specification defines the minimum requirements for manufacture, testing, and inspection of carbon and low-alloy 
steel castings Grades 345 to 586 N/mm2 (50 ksi to 85 ksi) for use in primary steel applications in the fabrication of 
offshore structures, manufacture of marine mechanical, or riser, tendon, or other equipment intended for application 
on permanent offshore structures, or for components thereof. 

Service categories (A, B, and C), as defined in 4.4, reflect casting geometry and method of incorporation into the 
overall system. They may also be designated by the user (purchaser) to reflect moderately different but standardized 
levels of performance.

vii
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Manufacture of Structural Steel Castings for Primary Offshore Applications

1 Scope

Castings manufactured to this specification are intended for use in the fabrication of offshore structures, manufacture 
of critical marine or mechanical or other system components intended for application on permanent offshore 
structures, or for components used in the construction of offshore tendons, risers and pipelines. 

If national and/or local regulations exist in which some of the requirements may be more stringent than in this 
specification the contractor shall determine which of the requirements are more stringent and which combination of 
requirements will be acceptable with respect to safety, environmental, economic, and legal aspects. In all cases, the 
contractor shall inform the purchaser of any deviation from the requirements of this specification which is considered 
to be necessary in order to comply with national and/or local regulations.

2 Normative References

The following referenced documents are indispensable in the application of this standard. For dated references, only 
the edition cited applies. For undated references, the latest edition of the referenced document (including any 
amendments) applies.

ASME Boiler and Pressure Vessel Code (BPVC) 1, Section V: Nondestructive Examination; Section VIII: Pressure 
Vessels; Section IX: Welding and Brazing Qualifications

ASNT SNT-TC-1A 2, Recommended Practice, Personnel Qualification and Certification in Nondestructive Testing 

ASTM A609:1991 3, Standard Practice for Castings, Carbon, Low-Alloy, and Martensitic Stainless Steel, Ultrasonic 
Examination Thereof

ASTM A703:2008, Standard Specification for Steel Castings, General Requirements, for Pressure-Containing Parts

ASTM E10, Standard Test Method for Brinell Hardness of Metallic Materials

ASTM E23, Standard Test Methods for Notched Bar Impact Testing of Metallic Materials

ASTM E92, Standard Test Method for Vickers Hardness of Metallic Materials

ASTM E110, Standard Test Method for Indentation Hardness of Metallic Materials by Portable Hardness Testers

AWS A4.3 4, Standard Methods for Determination of the Diffusible Hydrogen Content of Martensitic, Bainitic, and 
Ferritic Steel Weld Metal Produced by Arc Welding

AWS A5.01, Filler Metal Procurement Guidelines

AWS D1.1:2008, Structural Welding Code—Steel

BSI BS 2M 54 5, Specification for Temperature Control in the Heat Treatment of Metals

1 ASME International, 3 Park Avenue, New York, New York 10016-5990, www.asme.org.
2 American Society for Nondestructive Testing, 1711 Arlingate Lane, P.O. Box 28518, Columbus, Ohio 43228, www.asnt.org.
3 ASTM International, 100 Barr Harbor Drive, West Conshohocken, Pennsylvania 19428, www.astm.org.
4 American Welding Society, 550 NW LeJeune Road, Miami, Florida 33126, www.aws.org.
5 British Standards Institution, Chiswick High Road, London, W4 4AL, United Kingdom, www.bsi-global.com.
1

ment details: API Spec 2SC-2009 (2020)

http://www.avadocuments.com/doc/api-spec-2sc-2009-2020
http://www.avadocuments.com/doc/api-spec-2sc-2009-2020


2 API SPECIFICATION 2SC

Full do
BSI BS 7363, Methods for Bead-on-plate (BOP) Test for Welds

BSI BS EN 1043-1, Destructive Tests On Welds In Metallic Materials—Hardness Testing—Part 1: Hardness Test on 
Arc Welded Joints

ISO 3690 6, Welding and allied processes—Determination of hydrogen content in ferritic steel arc weld metal

ISO 6507-1, Metallic materials—Vickers hardness test—Part 1: Test method

ISO 10474, Steel and steel products—Inspection documents

MIL-STD-1684 7, Control of Heat Treatment

MSS SP-53 8, Quality Standard for Steel Castings and Forgings for Valves, Flanges and Fittings and Other Piping 
Components—Magnetic Particle Examination Method

MSS SP-54, Quality Standard for Steel Castings for Valves, Flanges and Fittings and Other Piping Components—
Radiographic Examination Method

MSS SP-55, Quality Standard for Steel Castings for Valves, Flanges, Fittings and Other Piping Components—Visual 
Method for Evaluation of Surface Irregularities

3 Terms, Definitions, and Acronyms

3.1 Term and Definitions

For purposes of this document, the following terms and definitions apply.

3.1.1 
contractor
The party that carries out all or part of the design, engineering, procurement, construction, commissioning or 
management of a project or operation of a facility. 

NOTE   The purchaser may undertake all or part of the duties of the contractor.

3.1.2 
critical region for NDT
As defined or approved by the purchaser in contract documents or drawings, where additional or more stringent 
requirements are needed based on design considerations.

3.1.3 
critical section for mechanical properties
As defined or approved by the purchaser in contract documents or drawings, and used to determine effective casting 
thickness.

3.1.4 
grade
Minimum yield strength in N/mm2. 

6 International Organization for Standardization, 1, ch. de la Voie-Creuse, Case postale 56, CH-1211, Geneva 20, Switzerland, 
www.iso.org.

7 U.S. Department of Defense, Document Automation and Production Service, Building 4/D, 700 Robbins Avenue, Philadelphia, 
Pennsylvania 19111-5094, http://assist.daps.dla.mil.

8 Manufacturers Standardization Society of the Valve and Fittings Industry, Inc., 127 Park Street, N.E., Vienna, Virginia 22180-
4602, www.mss-hq.com. 
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3.1.5 
major weld repair
Repair weld whose depth of the cavity required for welding exceeds 20 % of the actual wall thickness or 25 mm 
(1 in.), whichever is smaller; or weld repairs for which the area of the cavity required for welding exceeds 
approximately 65 cm2 (10 in.2).

3.1.6 
manufacturer
The party that manufactures components, materials, equipment and services to perform the duties specified by the 
contractor.

3.1.7 
purchaser
The party that acquires the components.

NOTE   The purchaser will specify the technical requirements. The purchaser may utilize an agent or consultant to act for, and on 
behalf of, the purchaser.

3.1.8 
quality heat treatment
QHT
The collective sequence of heat treatments performed to achieve final properties.

3.2 Acronyms

AFC approved for construction
AOD argon oxygen decarburization
Ar3 the temperature at which austenite begins to transform to ferrite during cooling
B steel designation suffix indicating “primary” steel
BOP bead on plate
C steel designation prefix indicating the component is a casting
CEV carbon equivalent value
CVN Charpy V-notch impact test
DWT drop-weight or Pellini test
FCAW flux-cored arc welding process
GTAW gas tungsten arc welding process
HAZ weld heat-affected zone
LAST lowest anticipated service temperature
MPS manufacturing procedure specification
MT magnetic particle examination
MTR material test report, or mill certificate
NCR nonconformance
NDT nondestructive testing
Pcm composition parameter
PQR welding procedure qualification record
PQT weld procedure qualification test
PT liquid dye penetrant examination
PWHT postweld heat treatment
QP quality plan
QHT quality heat treatment
QTS qualification test sample
RT radiographic examination
SCA Service Category A (see 4.4.1)
SCB Service Category B
ment details: API Spec 2SC-2009 (2020)

http://www.avadocuments.com/doc/api-spec-2sc-2009-2020
http://www.avadocuments.com/doc/api-spec-2sc-2009-2020

